Grand Island, NE

WBAN NO. 14935

LATITUDE: 40.97° N
LONGITUDE: 98.32°

W

ELEVATION: 566 meters
MEAN PRESSURE: 950 millibars

STATION TYPE: Secondary

Monthly Radiation (kWh/mZ2/day)

Variability of Latitude Fixed-Tilt Radiation

—— 1961-1990 Average
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J F M AMJ J A S ON D Y
Solar Radiation for Fiat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +9%

Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year

0 Average =3 3.0 4.1 F.0 6.1 6.9 6.8 6.0 4.7 3.3 23 1.8 44
Min/Max | 1.7/25 2.6/3.3 3.3/50 | 44/6.0 4.8/69 5975 | 6.0/7.5 5.1/6.6 3.7/55| 29/4.1 2.0/27 1821 | 4.1/46

Flatteaile <15 Average 3.6 42 5.0 58 6.1 6.7 6.8 6.4 5.5 47 35 3.1 3.1
) Min/Max | 2.5/43 3.3/48 3.8/64 | 4.6/6.6 4.8/7.1 59/13 | 59/75 537.1 4.1/6.7 | 3.7/57 2.7/43 2837 | 4.6/54

T st Average 4.1 4.6 52 2 3.7 6.2 6.3 6.1 5.6 5.1 4.0 3.6 5P
: Min/Max | 2.7/5.1 3.6/5.3 3.8/6.7 | 45/6.5 45/6.6 35.2/67| 55/69 5.1/68 4.1/68 | 3.9/62 3049 3.2/43 | 4.6/55

Latitude +15 | Average 4.4 4.8 §2 5.3 il 3.3 35 5.6 5.4 5.2 42 3.9 50
Min/Max | 2.9/55 3.7/55 3.7/6.7 | 42/6.0 4.0/58 4.5/57 | 4.8/6.0 4.7/62 39/6.6| 39/63 3.1/52 3.4/47 | 44/52

90 Average 4.2 4.3 4.0 34 2.9 r7 2.8 33 38 4.2 38 38 36
Min/Max | 2.7/5.1 3.2/4.8 2.8/5.1 | 2.7/3.9 24/32 2428 | 2.6/30 29737 27/47| 3.2/52 28/48 3.2/46] 3.1/38

Solar Radiation

for 1-Axis Tracking Flat-Plate Collectors with a

North-South Axis (kWh/m?/day), Uncertainty +9%

Axis Tilt () Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 34 44 5.8 T3 8.0 9.2 9.2 82 6.7 3.2 51 2.9 G.1
Min/Max | 2.3/42 3.3/52 4.1/75 | 5.4/86 6.0/94 7.5/103| 7.8/10.5 6.4/93 4883 | 3.9/63 25/43 2534 |55/6.6
Fatihde <15 Average 44 5.3 6.5 Tt 8.2 9.2 83 8.6 7.3 6.1 43 3.8 6.7
Min/Max | 2.8/55 3.8/6.3 4.6/8.6 | 56/9.1 6.1/9.6 7.5/103| 7.8/10.6 6.7/9.8 5.1/92 | 45/7.5 3.1/54 3.3/45|59/7.2
Tafitids Average 4.9 5.6 6.6 7.6 78 8.8 9.0 85 74 6.4 4.7 42 6.8
Min/Max | 3.1/6.1  4.1/6.7 4.6/88 | 55/9.1 59/94 7.2/99 | 7.6/102 6.6/9.6 51/94 | 46/79 3.3/59 3.6/50 | 5.9/7.3
Latitude £15 Average 5:1 58 6.6 73 74 8.2 8.4 8.0 B ir 6.4 4.9 45 6.7
~ | Min/Max | 3.2/64 4.1/6.8 45/87 | 53/87 5588 67/93| 7.1/9.6 62/9.2 50/92| 47/80 34/6.2 3.8/54 | 587.1
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty 9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
- s Average 5.2 5.8 6.6 7 8.3 9.4 95 8.6 7.4 6.4 4.9 4.5 7.0
Min/Max | 3.2/6.5 4.2/6.8 4.6/88 | 5.6/9.2 6.1/9.8 7.6/10.5| 8.0/10.8 6.8/9.8 52/94 | 47/80 35/62 3.9/55 | 6.1/75
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m2/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
1-Axis, E-W | Average 32 32 33 3 39 4.8 4.9 4.4 38 37 29 2.8 37
Horiz Axis Min/Max | 1.5/45 1.9/4.1 1L.75.1 | 2048 23151 33/58 | 2760 29/54 21/53 | 2349 L8410 23537 | 2942
1-Axis, N-S | Average 23 2.8 37 4.8 52 6.3 6.5 5.8 4.7 33 23 1.9 42
Horiz Axis Min/Max | 1.0/3.3  1.5/3.8 1.8/5.7 | 2.6/6.4 3.1/6.8 44/7.7| 49/8.0 3.8/7.2 2.6/6.5 | 2.3/49 1.3/3.1 1.4/25 | 3.4/47
1-Axis, N-S | Average S 38 4.4 5.1 S 6.0 6.3 6.0 5.3 4.7 33 3.0 4.7
Tilt=Latitude| Min/Max | 1.6/5.0 2.2/5.1 22/6.8 | 2.8/6.8 3.1/6.6 4.2/73 | 47/77 3.8/7.3 2974 | 2.9/63 2.0/4.6 2239|3753
2 A%is Average 3.7 35 4.4 ¥ 54 6.5 6.7 6.1 5.3 4.7 335 3.3 49
i Min/Max | 1.8/5.3 2.2/52 22/69 | 2.8/69 32/7.0 4.6/79 | 51/82 4.0/7.6 2974 | 3.0/63 2.1/48 24/42 | 3955
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec | Year
Temperature (°C) -5.6 -2.6 3.2 10.4 16.3 219 248 23.3 17.7 11.3 31 =37 10.0
Daily Minimum Temp -11.6 5.1 -32 34 2.1 15.2 18.2 16.7 10.9 4.0 -3.2 -9.5 3.5
Daily Maximum Temp 0.3 34 9.6 1is 22.9 28.7 314 299 24.60 18.6 93 2.1 16.6
Record Minimum Temp | -33.3 -28.3 -294 | -139 5.0 3.3 5.6 44 -5.0 -8.9 =239  -322 | -333
Record Maximum Temp | 24.4 25.0 ol ] 35.6 38.3 41.7 42.8 433 40.0 35.6 278 24.4 433
HDD, Base 18.3°C 742 587 470 239 95 10 0 7 59 219 457 682 3567
CDD, Base 18.3°C 0 0 0 0 33 118 202 160 41 0 0 0 554
Relative Humidity (%) 69 70 66 61 64 63 65 67 68 63 69 71 66
Wind Speed (m/s) 5.4 3.3 6.0 6.2 5.6 5.2 4.6 4.5 4.8 4.9 = A 5.4 52
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Monthly Radiation (kWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation

 Norfolk, NE

WBAN NO. 14941

LATITUDE: 41.98° N
LONGITUDE: 97.43° W
ELEVATION: 471 meters

MEAN PRESSURE: 960 millibars

2 4
STATION TYPE: Secondary
1 L
1961-1990 Average
0 —H—————t—
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty £9%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec | Year
0 Average 2.1 2.9 4.0 5.1 6.0 6.7 6.7 5.8 4.5 3.3 2.2 1.7 4.3
Min/Max | 1.7/23 2.5/33 3.3/46 | 42/58 4.9/68 5.8/75| 6.0/7.3 51/63 3.6/55| 2.8/39 1825 1620 | 4.0/45
Latitude -15 Aycrugc 33 4.0 4.9 56 6.1 6.6 6.7 6.2 54 45 3.3 2.9 5.0
i ¥ | Min/Max | 2.5/3.9 3.3/49 3.8/58 | 45/65 49/70 57/73| 59/7.3 53/69 4.1/67 | 3.5/55 24/40 25/34 | 4.6/54
futtide Average 3.8 44 il 548 5.7 6.0 6.2 6.0 54 4.9 .7 33 5.0
Min/Max | 2.8/4.5 3.6/54 3.8/6.0 | 44/64 4.6/6.6 5.2/67 | 54/68 51/6.6 4.0/69 | 3.7/60 27M4.6 2.8/4.0| 4.6/54
Latitude +15 | Average | 4.1 4.6 5.0 5.1 5.1 52 5.4 54 5.2 4.9 3.9 3.6 4.8
Min/Max | 3.0/49 3.7/57 3.7/59 | 41/59 4.1/58 4.5/58 | 47/59 4.6/6.0 3867 | 3.7/6.1 2.7/49 3.0/43 | 43/5.2
90 Average | 4.0 4.1 4.0 34 29 27 29 33 B 4.0 3.5 3.4 35
Min/Max | 2.8/48 32/5.1 28/4.8|2839 2532 2529 | 26/3.1 2937 2748 | 3.0/51 24/45 29/42 | 3.1/3.8

Solar Radiation

for 1-Axis Tracking Flat-Plate Collectors with a

North-South Axis (kWh/m?/day), Unceriainty £9%

Axis Tilt (°) Jan Feb Mar Apr May Tune July Aug Sept Oct Nov Dec Year
0 Average 3.1 4.1 i) 6.9 79 8.9 9.0 79 6.4 4.9 Kl 2.0 59
Min/Max | 2.3/3.7 3.2/5.2 4.2/66 | 53183 6.1/93 7.3/102| 7.9/102 6.6/89 4.6/83 | 3.8/6.0 23/40 2.3/3.1|354/6.5
Tutitode 15 Average 4.1 5.0 6.2 T.a 8.1 8.9 9.1 8.3 7.0 5.8 4.0 34 6.5
Min/Max | 2.9/4.8 3.8/64 4.6/75|56/89 62/9.6 73/103| 8.0/103 69/94 4993 | 43/7.2 2851 2942|5872
fatitnids Average 4.5 5.3 6.4 T3 7.9 8.6 8.8 8.2 Tl 6.0 4.3 3.8 6.5
Min/Max | 3.1/53 4.1/6.8 4.6/7.7 | 55/88 6093 7009 | 7.7/99 67093 4994 | 44776 3.0/55 32/47 | 5872
Tafitnde +15 Average 4.7 54 6.3 7.0 74 8.0 8.2 7.8 6.9 6.0 45 4.0 6.4
. Min/Max | 3.3/5.6 42/7.0 45/7.7|53/85 57/88 6592 | 7.2/93 64/88 4892 | 44/76 3.0/58 3.3/49 5771
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty 9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
3 Ate Average 4.8 54 6.4 74 8.2 9.2 93 8.4 i) 6.1 45 4.1 6.7
- Min/Max | 3.3/57 42/7.0 4.6/7.7 | 5.6/89 63/9.7 7.5/105| 81/10.5 6.9/94 5.0/94 | 4577 3.0/58 3.4/50 | 6.0/75
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 2.8 2.9 3.0 34 3.8 4.6 4.7 4.1 3.6 3.4 2.6 2.4 35
Horiz Axis Min/Max | 1.4/3.7 1.8/4.2 1.4/43 | 1.8/46 25/50 3.3/59 | 3.8/5.7 3.0/51 20/54 ]| 2.1/4.7 1.5/3.7 1.7/3.4 | 2.9/4.1
1-Axis, N-§ | Average 2.0 25 34 4.4 5.1 6.0 6.2 e 4.3 3.3 20 1.6 39
Horiz Axis | Min/Max | 1.0/2.6 1.5/3.8 1.6/48 | 2.5/6.0 33/6.7 42/77 | 497.6 39/6.7 24/65 | 2.1/46 1.1/29 1.1/22 | 3.3/4.6
I-Axis, N-S | Average 3. 313 4.1 4.7 5.0 57 6.0 5.6 4.9 4.3 3.0 2:5 44
Tilt=Latitude | Min/Max | 1.5/4.1 2.1/5.1 1.9/57 | 2.6/64 33/66 4.0/73 | 47773 40/69 2774 | 2759 1.6/42 1.8/3.6 | 3.6/52
5 e Average 3:3 3.6 4.1 4.8 34 6.2 6.4 58 5.0 44 31 2.8 4.0
i oLy Min/Max | 1.6/43 2.2/5.2 1.9/58 | 2.7/65 3.4/69 43/79 | 51/78 4.1/7.1 28/75 | 2.7/6.0 1.7/44 1.9/3.9 | 3.8/54
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) 7.2 47 21 9.8 16.1 213 24.1 22.6 173 10.8 23 5. 92
Daily Minimum Temp -13.1 -9.9 -3.9 3. 9.6 14.8 17.8 16.2 10.6 37 -3.6 -10.7 29
Daily Maximum Temp -13 1.5 7.9 16.4 22.6 27.8 30.4 28.8 239 17.8 g3 04 154
Record Minimum Temp | -32.8 -32.2 -28.9 -16.7 -4.4 s HL 5.6 44 -33 -10.6 -26.1 -34.4 -34.4
Record Maximum Temp | 21.7 22.8 Fiid 35.0 394 41.1 45.0 41.7 38.3 35.0 27.8 217 45.0
HDD, Base 18.3°C 792 632 504 255 102 12 0 9 69 237 480 727 3818
CDD, Base 18.3°C 0 0 0 0 31 101 179 139 37 0 0 0 487
Relative Humidity (%) 68 70 68 61 62 62 65 68 67 04 69 72 66
Wind Speed (m/s) 5.6 30 6.0 6.1 &4 4.9 4.4 4.4 4.8 3.0 54 5.4 52
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North Platte, NE

WBAN NO. 24023

LATITUDE: #41.13% N
LONGITUDE: 100.68° W
ELEVATION: 849 meters
MEAN PRESSURE: 217 millibars

Monthly Radiation (kWh/m?2/day)

Variability of Latitude Fixed-Tilt Radiation

2 -
STATION TYPE: Secondary
1+
1961-1990 Average
0o 4+ttt
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Solar Radiation for Flai-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty +9%
Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 22 3.1 42 33 6.0 6.8 6.8 6.0 4.8 3.6 2.4 1:9 4.4
Min/Max | 1.8/25 26/33 35/48 4759 353/70 59/15| 62/7.3 53167 39/55| 27140 20/26 1822|4246
Latitude -15 Average 3.6 43 5.1 58 6.1 6.7 6.8 6.4 5.7 49 3.6 33 5.2
Min/Max | 2.6/44 34/47 4.1/6.1 | 5.0/6.6 52/7.1 58/7.3| 62/1.3 5.6/7.2 4467 | 34/56 2943 2.7/39|438/54
Latitods Average 4.1 4.7 3.3 5.7 3.7 6.1 6.3 6.1 5.7 33 4.1 38 93
Min/Max | 3.0/52 3.7/52 42/64 | 49/64 49/6.7 53/6.7| 58/68 54/7.0 43/68 | 3.6/6.1 32/48 3.1/46 | 48/55
Latitiade +15 Average 44 4.9 5.2 53 5.1 5.3 5.5 5.6 5.5 53 4.3 4.1 5.0
Min/Max | 3.1/56 3.8/54 4.1/6.3 | 46/6.0 4.3/59 4.6/5.7 | 5.0/59 4.9/63 4.1/66 | 36/62 3.3/52 3.3/50]|45/53
90 Average 42 4.3 4.0 i 2.8 2.7 2.9 33 3.9 4.4 3.9 39 - 17
Min/Max | 2.9/53 32/49 3.1/48 | 3.0/3.8 25/32 24/28 | 27/3.0 3.0/37 2947 | 29/52 3.04.7 3.2/4.8 | 32/39

Solar Radiation for 1-Axis Tracking Flat-Plate Collectors

with a North-South Axis (kWh/m?/day), Uncertainty +9%

Axis Tilt (%) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 34 45 5.8 73 7.9 9.1 9.2 82 6.8 53 3.5 3.0 6.2
Min/Max | 2.4/42 34/5.0 43/72|59/85 67/96 7.6/102| 7.9/10.1 6.9/9.6 5.1/83 | 36/63 2841 25/3.6 5.6/6.5
Latitude -15 Average 44 54 6.5 7.8 8.1 9.1 9.3 8.6 7.5 6.3 4.5 4.0 6.8
¥ | Min/Max | 3.0/5.6 4.1/6.1 4.8/82 | 62/9.1 67/9.8 7.6/103] 8.0/102 72/10.1 55/92 | 4.1/7.5 34/53 3.2/48 | 6.0/7.2
Tinthtiirles A_Vel'age 4.9 37 6.7 7 7.8 8.8 9.0 8.5 7.5 6.6 48 LX) 6.9
Min/Max | 3.3/6.2 43/65 49/84 | 62/90 65095 73/99 | 7.7/99 7.1/100 5494 [ 4.3/7.8 3.7/58 3.5/54 | 6.1473
Latitude +18 Average 5.1 5.9 6.6 7.4 7.4 8.2 8.4 8.1 7.4 6.6 5.0 4.7 6.7
< | Min/Max | 3.4/6.5 43/67 4883|5986 6.1/90 6892| 72/93 6.7/95 53/92| 43/79 38/6.1 3.79/57 | 59/7.1
Solar Radiation for 2-Axis Tracking Flai-Plate Collectors (kWh/m?/day), Uncertainty £9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
ks A_verage 5:2 59 6.7 7.8 8.2 94 9.5 8.7 7.6 6.7 5.0 4.7 Tl
= Min/Max | 3.5/6.6 4.4/6.7 4.9/84 | 63/9.1 6.8/9.9 7.7/105| 8.2/104 7.3/10.2 55094 | 43/79 3.8/6.1 3.8/58 | 6.3/7.5
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty £8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 3.1 32 3.3 3.1 39 4.9 5.0 4.5 4.0 38 3.0 3.0 38
Horiz Axis Min/Max | 1.7/4.6  2.1/4.1 1.9/47 | 2.5/47 26/53 3.5/59 | 40/58 3.3/58 2.3/54 | 2049 1740 204.1] 3.1/42
1-Axis, N-S | Average P 29 > 4.9 52 6.4 6.6 59 4.8 3.8 23 2.0 42
Horiz Axis Min/Max | 1.1/3.3 1.8/3.7 20/54|32/63 35/71 4578 | 5.1/77 43/76 28/6.7 1.9/4.9 1.3/3.0 1.3/2.8 | 34/4.6
1-Axis, N-S | Average 34 39 4.4 52 5.1 6.0 6.3 6.0 5.5 4.9 34 332 4.8
Tilt=Latitude| Min/Max | 1.8/5.0 2.5/50 25/64 | 3.4/6.7 35/69 4.3/7.3| 49/73 4478 32(15| 25/62 1.9/45 2.1/44 | 3.8/5.2
o Average | 3.7 4.0 44 53 54 6.6 6.8 6.2 55 5.0 3.6 34 5.0
: Min/Max | 2.0/54 2.6/52 25/64 | 3.5/68 37/73 4.7/80 | 53/79 4580 32/7.6| 25/63 2.04.7 2.3/4.8 | 40/5.5
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) -5.8 2.4 25 9.0 14.6 19.9 253 221 16.3 9.8 1.9 43 8.9
Daily Minimum Temp -13.0 9.8 5.0 1.1 7.0 12.3 15.6 14.2 7.9 0.8 5.9 -11.6 1.1
Daily Maximum Temp 1.4 4.9 9.9 16.9 22:1 27.6 31.0 30.0 24.8 18.7 9.7 29 16.7
Record Minimum Temp | -30.6 -30.0 304 || <139 -7.2 -1.7 44 L7 -8.3 -12:2 250  -36.7 | -36.7
Record Maximum Temp | 22.8 26.1 30.0 344 36.1 41.7 444 40.6 38.9 344 27.8 239 444
HDD, Base 18.3°C 747 582 491 280 130 27 0 6 88 263 493 703 3811
CDD, Base 18.3°C 0 0 0 0 13 76 157 123 28 0 0 0 396
Relative Humidity (%) 69 68 65 60 63 64 63 64 64 62 67 69 05
Wind Speed (m/s) 4.2 4.3 5.2 5.6 3 4.5 4.3 4.1 43 4.2 4.2 4.1 4.5
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Monthly Radiation (kWh/m?/day)

1961-1990 Average

Variability of Latitude Fixed-Tilt Radiation

Omaha, NE

WBAN NO. 94918

LATITUDE: 41.37° N

LONGITUDE: 96.52° W
ELEVATION: 404 meters
MEAN PRESSURE: 976 millibars

STATION TYPE: Primary

o H+—+——+————t+—+—+—+—
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Unceriainty +9%
T (%) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 2l 29 39 5.0 5.9 6.7 0.6 5.7 45 33 2l L.7 4.2
Min/Max | 1.6/24 23/3.3 27/4.6 | 39/5.7 50/67 5774 | 5774 31)65 3.6/54 | 2339 1625 L5/19 |3.7/M44
Lafibide <15 Average 35 4.0 4.7 3:5 6.0 6.5 6.5 6.1 532 4.4 3.2 2.7 4.9
. “ | Min/Max | 2.0/4.0 2.8/49 3.0/57 | 4.1/63 50/68 506/7.2 | 5.6/74 54/69 4.0/6.6 | 2.9/54 2.1/41 2.1/32 | 4.1/52
Eatiinie Average 38 44 49 3.3 5.6 6.0 6.0 5.8 5.3 4.7 35 32 49
Min/Max | 22/46 3.0/54 3.1/59 | 3.9/63 4.7/64 5.1/66| 52/68 52/67 39/67 | 3.0/58 23/47 2438 |40/53
Liatitide 395 Average 4.1 4.6 4.8 5.0 5.0 .2 33 53 5.1 4.7 3.7 34 47
Min/Max | 2.3/5.0 3.0/56 3.0/58 | 3.6/5.8 4.2/56 4.5/57 | 4.6/6.0 47/6.1 3.7/65| 3.0/59 24/50 25/4.1 | 3.8/5.1
90 Average 3.9 4.1 38 3 2.8 27 2.8 3.2 3.6 3.9 3.3 - 3.4
Min/Max | 2.1/47 2.6/49 23/4.7 | 2.5/3.9 24/3.1 24/2:9'1 28/3.1. 28037 26Mb6: 2348 145 21340 23055
Solar Radiation for 1-Axis Tracking Flai-Plate Collectors with a North-South Axis (kWh/m?/day), Uncertainty £9%

Axis Tilt (°) Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 31 4.1 2.3 6.6 7.6 8.7 8.5 7.6 6.1 4.7 3.0 25 <)
Min/Max | 1.8/3.8 2.7/5.0 3.1/)6.6 | 45/8.1 6.1/9.0 6.9/10.0( 7.2/10.0 6.5/8.7 4.5/7.9 | 29/58 2.04.0 19/3.0 | 4.6/6.2
Latitude -15 | Average 4.1 5.0 6.0 7.0 7.8 8.7 8.6 8.0 6.7 9.3 38 33 6.2
< | Min/Max | 2.2/50 3.2/6.2 3.4/75 | 47/87 6.2/9.2 69/10.1| 7.2/10.1 6.8/92 4.8/88 | 3.3/69 2.4/52 24/40 | 49/68
Lalitie Average 45 i 6.1 7.0 T 8.3 8.3 7.8 6.7 3.7 4.1 3.6 6.3
Min/Max | 2.4/5.5 3.3/6.6 34/7.7 | 46/86 59/89 6.6/9.7| 69/98 6.7/90 4889 3473 2.6/5.6 2.6/44 | 49/6.9
Latitude +15 | Average | 4.7 54 6.0 6.7 7.1 7.8 7.8 74 6.6 5.8 4.2 3.8 6.1
: Min/Max | 2.5/58 3.3/6.8 3.3/7.6 | 44/83 56/84 6190 6592 6.3/8.6 46/87 | 3.4/73 27/58 27/47 |4.7/6.7
Solar Radiation for 2-Axis Tracking Flai-Plate Collectors (kWh/m?/day), Uncertainty £9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
o A Average 4.7 54 6.1 7 19 8.9 8.8 8.0 6.8 5.8 4.3 3.9 6.5
: Min/Max | 25/59 3.3/6.8 34/7.7 | 4.7/87 6.2/93 7.0/103| 7.3/103 6.8/92 4889 | 3.5/73 27/59 2847 | 5.1/1.1
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 2.8 29 3.0 33 3.6 4.2 4.2 38 34 32 25 23 33
Horiz Axis Min/Max | 0.8/3.9 1.2/4.3 1.0/4.2 | L.6/43 21148 29/56 | 3.0/54 2847 18/5.1 1.5(44 1.1/3.8 1.4/3.1 | 2.2/3.7
1-Axis, N-§ | Average 20 25 33 42 4.7 33 3 4.9 4.0 5 | 1.9 15 3.6
Horiz Axis Min/Max | 0.6/2.8 1.0/3.8 1.0/4.7 | 1.9/57 2.8/63 3.7/74| 40/7.1 3.7/62 23/6.0 | 1543 0829 0920 | 24/4.1
1-Axis, N-§ | Average 3.0 35 39 44 4.0 5.2 T 5.1 4.5 4.0 28 24 4.1
Tilt=Latitude | Min/Max | 0.9/4.3 1.4/5.2 1.2/5.6 | 2.0/6.1 2.8/62 35/7.0| 3.8/68 3.8/64 25/68 1.9/5.5 1.2/4.3 1.5/3.3 | 2.7/4.7
9 Ksids Average 3.3 3.6 39 4.5 49 57 %) 5.2 4.6 4.1 29 26 4.2
Min/Max | 0.9/46 14/53 12/56 | 2.1/62 29/6.6 3.876 | 4.1/7.3 39/6.6 25/69 | 19/55 1.3/45 1.6/3.5 | 2.8/49
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) -6.4 3.4 3 10.8 16.9 22.2 247 233 18.2 12.0 3.7 4.2 10.1
Daily Minimum Temp -11.6 -8.6 -2.3 4.6 11.0 16.3 192 137 12.6 6.1 -1.3 -8.9 4.6
Daily Maximum Temp -1.3 B 8.7 16.9 22.7 28.0 303 28.9 23.8 17.8 8.7 0.5 15.6
Record Minimum Temp | -30.6 -29.4 -26.7 -15.0 2.8 33 6.7 6.1 -3.9 -10.6 -228 306 | -30.6
Record Maximum Temp | 20.6 25.6 LT 36.1 372 40.6 45.6 433 40.0 35.6 26.7 222 45.6
HDD, Base 18.3°C 767 608 470 230 86 6 0 6 50 202 438 699 3563
CDD, Base 18.3°C 0 0 0 3 42 121 198 159 47 6 0 0 576
Relative Humidity (%) 71 71 67 61 04 65 68 70 L 67 ! 73 68
| Wind Speed (m/s) 4.6 4.6 5l 5.2 4.4 4.0 37 3.6 39 4.1 4.5 4.5 43




 Scottsbluff, NE

WBAN NO. 24028

LATITUDE: 41.87° N

LONGITUDE: 103.60° W
ELEVATION: 1206 meters
MEAN PRESSURE: 879 millibars

Monthly Radiation (kWh/m?/day)

Variability of Latitude Fixed-Tilt Radiation
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Solar Radiation for Flat-Plate Collectors Facing South at a Fixed Tilt (kWh/m?/day), Uncertainty £9%
Tilt (°) Jan Feb Mar Apr May June July Aug  Sept Oct Nov Dec | Year
0 Average 2.1 3.0 4.1 5.3 6.0 6.9 7.0 6.2 4.9 3:5 23 1.9 4.4
Min/Max | 1923 27/33 3.7/45| 4759 54/67 6.1/74 | 6513 5.6/67 43/55| 3.0/39 21725 1621 4.3/4.6
Tatitude -15 Average 3.5 4.3 3.1 5.8 6.0 6.7 7.0 6.7 5.9 4.9 3.6 3.2 52
Min/Max | 2.9/4.0 3.8/50 44/58 |5.1/67 54/68 5972 6573 6.0/72 5.0/67| 40/55 3.1/41 2.7/39 | 5.0/54
¥ acbeaiie Average 4.0 438 53 5.7 5 62 6.5 6.4 6.0 5.3 4.1 3.8 .3
Min/Max | 3.2/4.6 4.1/5.6 45/6.1 | 5.0/6.6 5.1/64 55/6.6 | 6.0/68 5870 50/68 | 42/60 3.4/47 3.1/46 |50/55
st +16 Average 4.3 49 52 53 5.0 53 5.6 5.8 ad 53 4.3 4.1 5.1
Min/Max | 3.4/5.0 42/58 4.4/6.0 | 4.6/6.1 45/56 4757 | 5.2/59 53(6.3 4.8/6.6 | 42/6.1 3550 3.3/51 | 48/53
90 Average 4.1 4.4 4.1 5.8 2.9 1 3.0 < 4.1 4.4 38 39 el
Min/Max | 3.1/48 3.6/5.2 3.5/4.7 | 3.1/4.1 2.6/3.1 2.6/29 | 2831 3338 34/4.7 | 34/51 32/46 3.1/50 | 35739

Solar Radiation

for 1-Axis Tracking Flat-Plate Collectors with a North-South Axis (kWh/m?/day), Unceriainty +9%

Axis Tilt () Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
0 Average 3:3 4.5 5.8 7.2 7.8 92 95 8.6 7.1 253 33 29 6.2
Min/Max | 2.5/38 3.8/53 4.8/6.7 | 6.1/85 6.89.1 7.6/104] 87/10.1 74/9.6 56/84 | 4.1/6.1 3.0/40 2.4/36 | 59/6.5
Latitnde<15 Average 43 5.5 6.5 7.6 8.1 93 9.6 9.4 T8 6.3 44 39 6.9
" Y | Min/Max | 3.3/50 4.7/65 54/7.7 | 6.5/9.1 6.9/93 7.6/104| 8.8/102 7.8/10.1 6.2/93 | 48/73 3.7/52 3.1/49 | 6.5/7.2
Tatshids Average 4.7 3.8 6.7 7.6 7.8 8.9 9.2 8.9 7 6.6 438 44 6.9
Min/Max | 3.6/55 4.9/7.0 5.6/7.9 | 64/9.1 6.7/9.0 7.3/100| 84/9.9 7.6/100 63/9.5| 50/7.7 40/56 3.5/55|65/73
Latitude +15 | Average | 4.9 5.9 6.6 7.3 74 8.3 8.7 8.5 7.8 6.7 5.0 4.6 6.8
Min/Max | 3.8/58 50/72 55/78 | 62/88 63/85 6893 | 79/93 72/95 6.1/93| 5078 41/58 3758 | 6472
Solar Radiation for 2-Axis Tracking Flat-Plate Collectors (kWh/m?/day), Uncertainty £9%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
P Nie Average 5.0 5.9 6.7 Ly 8.2 9.4 9.8 il 8.0 6.7 5.0 4.7 Tad
T Min/Max | 3.8/59 5.0/72 5.6/7.9| 6592 7.0/94 7.8/106| 89/104 7.8/10.2 63/95 | 50/78 42/59 3.79/59 | 67/7.6
Direct Beam Solar Radiation for Concentrating Collectors (kWh/m?/day), Uncertainty +8%
Tracker Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
1-Axis, E-W | Average 3.0 33 3.3 3.6 39 5.0 5.4 49 43 3.9 3.0 3.0 3.9
Horiz Axis Min/Max | 2.2/40 2.7/44 24/45 | 2.8/49 29/49 3.7/59 | 47/59 4.0/58 30/55| 24/48 22/39 22/42 | 3542
1-Axis, N-S | Average 21 3.0 3.7 47 5.2 6.6 7.0 6.4 52 38 23 1.9 4.3
Horiz Axis Min/Max | 1.4/29 2.3/40 2.6/5.0 | 3.5/64 38/65 4.7/78| 6.1/7.8 50/7.6 3.5/6.8 | 24/49 1.7/3.0 1.4/2.8 | 3.9/4.7
1-Axis, N-S | Average 3.3 4.0 44 5.0 5.1 6.2 6.7 6.6 6.0 5.0 34 3.1 49
Tilt=Latitude | Min/Max | 2.3/4.4 3.2/54 32/6.0 | 3.8/6.9 38/64 45/74 | 5875 352/79 40/77 | 3.1/62 25/44 2344 4.4/53
o Rt Average 3.5 4.2 4.4 5.1 54 6.8 1.2 6.8 6.0 5.0 3.6 3.4 51
Min/Max | 2.5/4.7 3.3/56 3.2/6.0 | 3.9/7.0 40/68 4980 | 6381 5381 40/78| 3.1/63 2646 2.5/4.8 | 46/5.6
Average Climatic Conditions
Element Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Year
Temperature (°C) -39 -1.0 23 8.1 13.6 19.6 234 22.0 16.3 9.8 24 -3.2 g1
Daily Minimum Temp -11.2 -84 -3.5 -0.3 54 1.5 14.8 13.3 7.6 0.9 -5.3 -10.6 1.0
Daily Maximum Temp 33 6.4 10.2 16.3 21.6 278 32.1 30.7 25.1 18.6 10.1 42 17.2
Record Minimum Temp | -35.6 =33.3 -32.8 | -222 -9.4 -1.1 4.4 338 7.2 -21.1 =250 411 -41.1
Record Maximum Temp | 23.3 25.0 30.6 333 35.0 41.1 42.8 40.0 38.3 33.3 26.7 25.0 42.8
HDD, Base 18.3°C 691 541 496 308 154 34 0 5 97 265 478 668 3738
CDD, Base 18.3°C 0 0 0 0 ¥ 4 72 161 119 37 0 0 0 396
Relative Humidity (%) 64 63 60 56 58 57 56 38 57 56 62 65 52
Wind Speed (m/s) x4 5.1 3.5 5.7 3.3 4.7 4.2 4.0 4.2 4.3 45 4.7 4.7
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